Butorphanol's efficacy at mu and kappa opioid receptors: inferences based on the schedule-controlled behavior of nontolerant and morphine-tolerant rats and on the responding of rats under a drug discrimination procedure.
The purpose of the present investigation was to characterize the mu agonist and kappa antagonist effects of the mixed opioid agonist/antagonist butorphanol. To this end, the effects of butorphanol were examined: 1) alone and in combination with the kappa agonist bremazocine in nontolerant and morphine-tolerant rats responding under a fixed-ratio 30 (FR30) schedule of food presentation, and 2) in rats trained to discriminate 10 mg/kg morphine from saline. Prior to the induction of morphine tolerance, morphine, bremazocine and butorphanol produced dose-dependent decreases in rate of responding under the FR30. In these nontolerant rats, butorphanol failed to antagonize bremazocine's rate-decreasing effects. During the chronic morphine regimen, the dose-effect curve for morphine was shifted to the right of its prechronic position by approximately 0.9 log units, whereas the bremazocine curve was not altered substantially. The butorphanol dose-effect curve, in contrast, was shifted to the right and flattened such that doses which eliminated responding in nontolerant rats, as well as doses approximately 1.0 log unit higher, had no effect on responding. In these morphine-tolerant rats, butorphanol produced a dose-dependent antagonism of bremazocine's rate-decreasing effects. In rats trained to discriminate morphine from saline, butorphanol substituted completely for the morphine stimulus. Unlike morphine, which produced its stimulus effects only at doses that decreased rate of responding, butorphanol substituted for the morphine stimulus at doses that had little or no effect on rate of responding.(ABSTRACT TRUNCATED AT 250 WORDS)